The U.S. is predicted to be the largest wine consumer by 2008. The driving forces of globalization have significantly altered the competitive landscape of wine industry. While the demand for wine in the U.S. is growing, U.S. wineries continue to lose domestic market share. In order to counter foreign competition as well as grow in this volatile environment, they must evolve by adopting a stronger market orientation. That is, consumers should be at the core of any plan. This shift in orientation requires a solid understanding of consumption behavior of wine drinkers in the U.S. To this end, this paper offers a fresh perspective on the consumption behavior of wine drinkers in the U.S. In this study, we estimate econometrically the determinants of wine consumption. One of the goals of this study is also to provide a roadmap to identify and quantify determinants of wine consumption by employing an econometric procedure called Categorical Regression Estimation for non-numeric response variables. In empirically testing such effects, we used 122 survey responses and found significant positive relationship between knowledge and consumption of wine. Although age and race appear to influence consumption of wine, knowledge remains the most important determinant in wine consumption. The results imply that U.S. wineries need to better educate and connect with consumers by developing compatible positioning strategies and marketing programs that are as informative as entertaining. The results provide further managerial and theoretical implications and directions for future research addressing consumption behavior of drinkers in the U.S.
INTRODUCTION
The U.S. is currently the third largest nation in terms of total wine consumption and is predicted to become the largest by 2008 (Packard, 2006) . In 2003, demand for wine grew for the 10 th straight year in the United States. Per capita consumption of wine reached almost 11 liters per adult in 2003. Recent gains in wine consumption can be attributed in part to the adoption of wine in early adulthood by the millennial generation (Heeger, 2006) and to the oversupply of grapes which made possible the introduction of extreme value wines. With the rise in per capita income in the U.S., the demand for higher quality food and beverages is expected to rise in the coming years (Wine Market Council, 2003) . According to a recent survey conducted for the Wine Market Council, the percentage of "core" consumers, who drink wine at least once a week, has grown 38 % since 2000 (Penn, 2006) .
U.S. Supply and U.S. Demand: A Mismatch
Although the nation's demand for wine is strong, the U.S. imports more wine and wine products than it exports (Figure 1 ). In 2002 the total value of imported wine and related products was $2.7 billion and rose to $3.1 billion in 2003 . Between 2000 , imports of wine into the U.S. grew more rapidly than its exports, resulting in widening trade deficit, shown in Figure 1 . Revenues of U.S. wineries grew in absolute terms, indicating either expansion of consumer base or increased wine consumption of existing consumers. However, these wineries are losing consumers in relative terms. That is, their domestic market share is eroding in the face of intense competition from foreign wines. The majority of imports came from France, Italy, Australia, and Chile with Australia's market share growing at the fastest rate. Between 1995 and 2003 share of imported wine as a percent of total wine purchased in the U.S. grew from 13% to 20%. In summary, sales of domestic wine in the U.S. have remained nearly flat, while sales of imported wines have continued to grow. Historically, US wineries adopted either of three orientations -lifestyle, product, or production. They are in the wine business because they love making wine (lifestyle), or they know how to produce high quality wine (product) or more of it at lower costs (production). In essence, customers were not the starting point of their marketing plans and activities. However, in a globalized wine market the core advantage must be complemented by an understanding of their current and potential customers. Market driven companies base their production and distribution plan on a clear understanding of consumers' needs.
Even today a consumer is expected to invest time, attention and energy into becoming knowledgeable about wine in order to make sense of and select from among the numerous choices on a store shelf. "The traditional wine education approach has been and continues to be 'a bridge too far' for the uninvolved. The vast majority of wine consumers just want to be able to buy a bottle of wine they will like every time, without having to take classes in Ito calculus or theoretical physics in French" (Stallcup, 2005) . Wine producers positioned wine as something to be exclusive and consumed only by knowledgeable consumers in a very formal setting. Apart from this historical inertia of U.S. wineries to focus primarily on consumers, external forces also impacting wine business in significant ways.
Three driving forces have recently caused sweeping changes in the competitive structure and business model used in the wine industry . These forces are: (i) worldwide over supply of grapes and incumbent pricing pressure, (ii) consolidation of wine producers, distributors, and retailers, and (iii) shifting consumer behavior patterns. Not surprisingly, consolidation of the wine business was a major topic in the 2006 Unified Wine and Grape Symposium. Despite consolidation the U.S. wine industry remains quite fragmented unlike other consumer goods sector and is unable to exert much price control over their products (Franson, 2006) . The fragmented nature of the wine sector translates into the need for greater marketing efforts by wineries. They must tailor their education of customers in a manner that is relevant to customers' needs and lifestyles. Only then will they be able to better attract consumers as well as build a loyal base, from which they can command a price premium for their wines.
Above all, the ever increasing threat from foreign competition looms, an inexorable consequence of the rapid globalization of virtually every sector of the U.S. economy. Australian wines, not domestic wines, are drawing more Millennials, drinkers between the age of 21 and 28 (Heeger, 2006) . Adding to the woes of U.S. wineries, most American consumers perceive Californian wines as non-unique compared to wines from France, Italy, and Australia. Australian wine manufacturers have mastered the techniques of branding. Consequently, they have been able to draw a significant portion of generation millennial drinkers to their wines. In order to maintain and expand their market share, U.S. wineries must concentrate on selling what the consumers need and want. This shift in orientation toward the marketplace warrants a clear understanding of the consumer characteristics that determine their wine consumption behavior. In essence, wine producers need to adopt a market orientation.
Market orientation is a philosophy that emphasizes company-wide generation of market intelligence concerning current as well as potential customers and competitors, dissemination of this intelligence within the organization, and reactive as well as proactive responsiveness to the intelligence (Kohli and Jaworski, 1990) . Interested readers may consult Bruwer et al (2002) for a thorough discussion on the need for these wineries to adopt a market orientation, especially with respect to understanding U.S. wine consumers. Wine Producers need to begin by asking questions, such as who their customers are, what their motivations are for consuming wine, how they make decision about and purchase of wine; what are the attractions of imported wines compared with U.S. wines, how to create a pleasant experience for these drinkers, and how they can convert them into their loyal customers.
Significance of the Study
Compared with prior research in the area of wine marketing, our research differs in significant ways. Extant academic literature has focused primarily on the globalization of wine industry and its implications for the U.S. wine industry Castaldi et al., 2004; Silverman et al, 2003) . There have been quite a few rigorous academic studies of wine consumers in Australia and New Zealand, such as Bruwer et al, (2002) ; Thomas and Pickering, (2003) ; Johnson and Bruwer, (2003) . These papers employ various segmentation techniques to enhance their understanding of domestic consumers as well as provide important recommendations for their domestic producers. However, there has been a severe paucity of econometric analysis of the determinants of consumption behavior of U.S. wine consumers.
Only recently have studies appeared that aimed for a greater understanding of wine drinkers in the U.S. In an empirical study that uses responses from 108 echo boomers, also known as the millennium generation, Thach and Olsen (2005) describe the perception and attitude of these drinkers. Another study sponsored by Constellation Wines mapped a segmentation of U.S. wine drinkers. The study found that premium wine consumers in the U.S. can be categorized into six segments: enthusiast, image seeker, savvy shopper, traditionalist, satisfied sipper, and overwhelmed (Constellation Wines 2005). Although the Constellationdriven study is the largest segmentation study of its kind, it is a nonacademic study, specifically tailored to meet needs of that particular conglomerate. Thus it may not offer relevant implications for smaller wineries, which are in dire need of understanding and connecting with American consumers. Therefore, it is not surprising for researchers in the area of wine marketing to express the need for an in-depth consumer study: "the ideal study would tie self-reported consumer behavior with their purchases, so demographic information and additional purchase behavior history could be collected" . In that sense, this study fills a void by incorporating a detailed econometric analysis of consumers. It offers a fresh and rigorous perspective on the consumption behavior of wine drinkers in the U.S. It is one of the very few U.S. focused academic studies that employs econometric procedure to analyze the determinants of wine consumption of U.S. drinkers. The findings and their implications can be a source of marketing recommendations for the U.S. wineries and for designing future studies of greater magnitude.
RESEARCH METHODOLOGY
The study presents a statistical description of wine consumers as well as an econometric analysis of the determinants of their wine consumption. Data on consumer characteristics and wine consumption were collected by a survey through. Owing to certain resource and time constraints, we adopted a non-probabilistic sampling method to draw samples. That is, respondents were contacted at convenient locations, such as, campus and financial district in a Northern California city. Eventually, we collected 122 completed surveys from consumers in Northern California. The questionnaire used close-ended, multiple-choice questions to obtain information on certain demographic variables (age, gender, income, occupation, race), as well as behavioral variables (uses, benefits, influences, consumption volume, expenditure on wine), and knowledge level related to wine consumption. Using these data, we develop and empirically test a model where various dimensions of consumers determine the consumption of wine. We do not provide formal hypotheses but explain and empirically explore how different characteristics of a consumer influence wine consumption.
Econometric Framework: Categorical Regression (CATREG)
One of the goals of this study is to provide a roadmap to derive determinants of wine consumption by illustrating an econometric procedure called Categorical Regression Estimation (CATREG) for non-numeric variables. CATREG has been recently used in behavioral, social science, and medical studies that uses response data to estimate a behavioral model, as used in Liyanarachchi and Theivananthampillai, (2005) ; Zhang, (2002); and Haber et al., (2001) . It does not rely on the stricter assumptions associated with multiple regression, and specifically allows the inclusion of ordinal or multi-categorical data (SPSS, 2005; McNamara et al., 2005) . Since most of the explanatory variables used in this analysis are non-numeric variables, we employed CATREG with optimal scaling in SPSS. It is a special variant of regression which is useful when there is a combination of nominal, ordinal, and interval-level independent variables. It is a utilitarian multiple regression of variables that may require to be optimally scaled prior to being used in econometric analysis. Its optimal scaling property converts categorical variables into numerical variables to find the best model fit. That is, CATREG maximizes goodness of fit by finding appropriate values for categorical variables (Garson, 2001) . Also, to find the relative importance of explanatory variables, CATREG is preferred to other methods. In short, CATREG offers more flexibility by simultaneously scaling nominal, ordinal, and numerical variables. In order to verify the robustness of CATREG results, we augment the CATREG results by applying Ordinary least Squares (OLS) regression.
The difference between CATREG and OLS can be summarized as follows. First, in OLS parameters estimates and the constant are estimated directly. CATREG transforms and standardizes non-numerical variables into numerical variables prior to estimation. Since it then estimates standardized coefficients in an iterative fashion, it omits the constant. As a consequence, the sums of squares presented in ANOVA tables of CATREG and OLS are different (WebRAFT, 2006) . More details on CATREG can be found in various SPSS manual (SPSS, 2005) . Also, CATREG yields only standardized coefficient estimates, whereas OLS reports both non-standardized and standardized coefficient estimates.
EMPIRICAL FINDINGS Sample Characteristics
The sample size of 122, which is evenly split between men and women, covers participants from all age groups ranging from mid 20s to over 60 years. We also observe a wide variation in respondents' incomes which ranges from below U.S. $20,000 to more than U.S. $100,000. On average, the respondents were relatively young (34 years of age) with 65% of them falling in the 25-34 age group. Most of the 122 respondents surveyed are financially affluent, as indicated by the average annual personal income of U.S. $56,000. Almost half (47%) indicate having an annual personal income of U.S. $70,000 or more. A large portion of these respondents are single (63%), professionals who are employed in various private and non-private sectors (68%), and white (66%). Students accounted for only 32% of the respondents.
Wine Consumption Behavior
Here we examine descriptive statistics and pair-wise correlations between selected variables. In order to ensure a clear interpretation of correlation coefficients and subsequent results, we define the variable value (ordinal or nominal) in Table 1 . For the sake of brevity a complete definition of these variables are skipped in this paper. The partial correlation coefficients and their statistical significances are shown in Table 2 . The signs of the correlations appear to be consistent with expected relationships, though these correlations do not necessarily imply causality. For example, Table 2 indicates that knowledge of wine and consumption are positively and significantly correlated. The same can be said of the pair-wise relationships between consumption-age and consumption-income. Positive and significant relationship between age and income also agrees with the conventional wisdom (that is, with age we acquire more skills and education which results in higher income). Since other variables are nominal in nature, we exercise caution at this point by not making any claim on their statistical correlation. Table 3 compares means of selected variables by consumption volume. The range of mean values indicates that there is enough variability in the measures of the major constructs. We see a strong presence of both light (1-6glasses/month) and heavy (13+ glasses/month) drinkers. It is noteworthy that this definition of light versus heavy drinker is somewhat arbitrary and a slight change in the definition does not modify the findings of the research. The reason being, we have used consumption (glasses per month) as a continuous variable which is not subject to optimal scaling in CATREG. As expected, knowledge and income are, once again, found to be positively related with wine consumption. The mean scores for knowledge range from 1.36 for non-drinkers to 2.94 for heavy drinkers. It is also interesting to note that 20% (i.e., 25 of 122) of the survey respondents, are self-reported to be non-drinkers of wine, appear to be mostly younger consumers, possibly indicating the lack of interest in wine by the Generation X consumers. This figure may be indicative of yet another untapped opportunity for U.S. wineries. They could appeal to the palate of these younger consumers by devising positioning strategies and marketing programs that are well anchored to an understanding of consumers' needs and motivations. Source: Survey data Table 3 also shows a relationship between knowledge of wine and consumption of wine. However, this overarching linear relationship between knowledge and consumption masks an important phenomenon that wine consumers seek variety. As to the relationship between expenditure and consumption, Table 2 reinforces the variety-seeking nature of wine consumers ). The consumers are indeed variety-seeking, with their spending on wines spreading over different price points and consumption volumes and mostly concentrated around inexpensive to mid-priced wines. Figure 2 provides yet another example of variety seeking behavior. We plot percentage of wine purchases in each price category on the vertical axis and arbitrarily selected price category of wines on the horizontal axis. Different lines in Figure 2 represent wine consumers with different level of knowledge (1 being "clueless" and 5 being "most knowledgeable" or "expert"). It is noteworthy that this categorization is selfreported and none of the respondents categorized themselves as an "expert." Figure 2 portrays a very interesting picture of consumers' variety seeking behavior. "Clueless" consumers seem to gravitate toward cheaper wine, although they do not mind to occasionally spend on expensive wines. Their ignorance of wine may preclude them from spending any more than $50 per 750ml bottle. On the contrary, consumers with both "little" and some knowledge appear to follow a normal pattern. That is, most of their expenditure on wine is concentrated around the mid priced ($10-30) wines with occasional consumption of both inexpensive and expensive wines. On the contrary, knowledgeable consumers follow a bimodal pattern of wine consumption -drinking a lot of both cheaper and pricier wines. From a crossvariable analysis (results not presented here) we conjecture that their choice for both inexpensive and expensive wines depend on such factors as previous experience, origin, and choice of company (friends or relatives) with whom they prefer to drink wine.
Regression Results
In a highly competitive market, characterized by rapidly evolving driving forces, it is imperative for wine marketers to employ effective marketing strategies. One starting point is to examine the underlying consumer characteristics and their impact on the consumption behavior of wine drinkers. In this section, we determine econometrically which consumer characteristics are most important and to what extent they can explain wine consumption. Table 4 summarizes the results of CATREG analysis. The first two columns display variables and their scales used in the regression.
As noted earlier, CATREG is suitable for finding the best fit for a model with a combination of non-numerical variables. Columns 5 through 7 present the R 2 , F-value, and significance of the CATREG model. The R 2 of 0.35, indicating that almost 35% of the variance can be explained by the regression of optimally transformed non-metric predictors, seems a reasonably acceptable predictor in the marketing literature. Additionally, the standardized coefficients of knowledge, age, and race (3 of 7 predictors), with corresponding F statistics and P-values, indicate they exert statistically significant influence on wine consumption. Knowledge and age seem to have strongest influence on wine consumption. Table 1 already showed how CATREG, prior to the regression, quantified race, originally a nominal variable. As noted, the CATREG assigned Whites a value of 1, while non-whites received higher values (2-4 for African American, Asian, Hispanic respondents respectively). Thus, the result implies that a non-white a drinker is likely to consume less wine consumption than her white counterpart. Considering a snapshot of today's wine consumers, this prediction appears to be congruent with the reality. At this point, we must note with caution that this reality seems to be rapidly changing with growing importance of other markets, especially Hispanic consumers (Jung, 2005) . The static nature of regression does not allow us to make further comments on the relationship between race and wine consumption. In order for us to be able to make prediction on the dynamics of wine market the regression analysis needs to include data from a panel (a combination of cross-sectional and time-series data).
Although it is tempting to overemphasize the coefficients of knowledge, age, and race, the standardized coefficients (Beta) cannot fully explain the impact of these predictors since the original variables were transformed. Therefore, CATREG reports the measures of relative importance that are useful to further explore the relative importance of explanatory variables (Pratt, 1987) . The final column of Table 3 displays the importance these variables knowledge stands out as the most important explanatory variable, followed by age and race. Figure 3 shows graphically the relative importance of the different explanatory variables presented in Table 3 . The level of knowledge plays an important role in determining consumers' involvement in wine purchase (Lockshin et al., 1997) . Not surprisingly, the vital role of knowledge in purchase and consumption of wine makes wine purchase behavior a complex issue. As recently as 15 years ago, knowledge of wine was found to cause consumers to drink less but higher quality wine (Spawton, 1991) . The findings from the current study, as well as a few other recent studies, indicate that the behavior of wine drinkers may have shifted (Moulton et al., 2001) . That is, greater knowledge of wine minimizes confusion about wines as well as enhances emotional attachment which eventually translates into not only choice of high quality wine but also increased consumption. Based on an empirical study that came from a mystery shopper program Olsen and Thach (2005) identifies visitor education as one of the most important factors correlated with emotional attachment. Wine's health benefits, as highlighted in numerous medical studies in the past decade, might also account for this positive influence of knowledge on wine consumption. Since CATREG does not allow us to use coefficient estimates for a sensitivity analysis, we augment the CATREG results by producing OLS estimates of their effects. This also helps us examine the robustness of CATREG results. To do this we first transform the nominal variables into simple dummy (binary) variables and apply OLS procedure to derive regular coefficients estimates. Table 5 summarizes the OLS regression results.
Only the coefficient estimates of knowledge and race are statistically significant. We can interpret the coefficients of knowledge and race as follows. For example, an increase in knowledge level from "somewhat knowledgeable" to "knowledgeable" is likely increase monthly wine consumption by almost 3 glasses per month. As to the effect of race, a non-white wine drinker is expected to drink about 1½ fewer glasses of wine per month than her white counterpart. Qualitatively they provide exactly the same interpretation as above. In essence, coefficients in Table 5 confirm our findings thus far that knowledge remains to be the most significant predictor of wine consumption. Additionally, for the sample analyzed in the study, race appears to exert some influence on wine consumption. Interestingly, following a transformation of nominal variables into dummy variables, the model fit of OLS (R 2 =0.41) appear to improves over that from CATREG (R 2 =0.35). Note: *** Significant at the 0.01 level * Significant at the 0.10 level Source: Survey data
CONCLUDING COMMENTS
Despite certain limitations discussed below, our research contributes theoretically to the development of a framework for understanding consumption behavior of wine consumers. From the methodology perspective, we provide a roadmap to employ CATREG method, which is useful given a combination of nominal, ordinal, and interval-level independent variables. The CATREG method is further considered appropriate for measuring relative importance of different predictors. We further verified the robustness of CATREG results by deriving OLS results. In addition, several managerial implications arise for wineries. Translated properly into plans and actions, these implications may help them ensure their survival and growth in a volatile and intensely competitive wine market. First, the findings draw our attention to the significance of a drinker's knowledge of wine. Knowledge of wine significantly influences a consumer's involvement in wine purchase and her consumption of wine (Lockshin et al., 1997) . In order to make consumers feel comfortable with their choice of wine, wineries must facilitate adequate information and education for the potential drinkers. Wineries must start with a clear understanding of consumers' needs and behaviors and devise appropriate communication strategies in order to help them overcome their knowledge deficiency. This enlightenment is especially critical when consumers "do find wine somewhat intimidating and mysterious" (Heeger, 2006) .
The wine industry needs to overcome an enormous challenge when it comes to changing consumer knowledge and impressions around buying and drinking wine. Currently 80% of wine consumers are either "uninvolved" or uneducated about wine. Consumers feel intimidated by 'wine geek speaks' on wine labels and have trouble remembering which wines they bought and liked. Researchers watching consumer behavior have noticed shoppers appear to be confused during the wine selection process. Customers have expressed that they want to easily and consistently be able to identify the wines they will enjoy without having to solicit personal assistance in the store (Stallcup, 2005; Goulet, 2004) .
Our study also found race to have an influence in wine consumption. The results strongly imply that whites and non-whites should not be assumed to have the same consumer behaviors. This information deserves special attention from wineries because the wine consumer demographics are evolving rapidly. Research shows that Latinos have been developing a taste for wine in recent years. In 1998, the percentage of Hispanic adults who consumed domestic table wine was 12%, which jumped to 22 % in 2003. A 2004 survey by the Wine Market Council also asked people if they were drinking more, less, or the same amount of wine as the year before. While wine consumption frequency increased by 11% among whites, it rose by 31% among Hispanics (Jung, 2005) . This emergence of race-specific consumer groups should prompt the wineries to design appropriate positioning and communication strategies as well as employ innovative marketing programs to attract consumers from different races.
Although the findings of the study provide a solid starting point for more detailed studies of U.S. wine consumers, the generalizability of our findings may be limited for the following reasons. First, the findings may be idiosyncratic to the specific sample we collected in a nonprobabilistic fashion in Northern California. Any future study needs to use random sampling method, cover additional geographic areas, and include a larger sample size to enhance generalizability. Second, the CATREG procedure that we employed in this study can be further validated by examining the consistency with alternative methods such as Nonlinear Principal Components Analysis, Nonlinear Canonical Correlation Analysis, and Correspondence Analysis, all of which can handle non-metric data. Any extension will be more meaningful if it also includes additional variables that connect wine consumers' behavior with different wine related attributes and marketing mix elements. Further research could also include regression analysis of panel data to capture the shifting dynamics of wine market.
